We report the impact of the free access to health facilities on malaria morbidity in children from two to 15 years old, during a malaria transmission season in Niakhar, Senegal. Between July and December 2002, 227 malaria attacks occured in 566 children. Only one case of severe malaria was observed and no death has been reported. Our results demonstrate furthermore that easier access to health facilities and to early treatment is playing a key role in malaria control.
M alaria remains one of the main causes of mortality and morbidity in children in Sub-Saharian Africa. In the last fifteen years, the development of P. falciparum's resistance to the widely used antimalarial drugs contributed to worsen these figures. A significant number of malaria attacks or deaths might be avoided by a correct diagnosis, an early treatment and an easier access to health structures and drugs. This paper reports the follow-up of a children's cohort during malaria transmission season between July and October 2002 in Senegal. During this survey, free access to local health structures and drugs was organised. Our objectives were to describe malaria morbidity among this cohort and the treatment schedules used by nurses in this particular context.
MATERIAL AND METHODS

T
his study was carried out in the Niakhar area, 115 km south-east from Dakar, Senegal, as part of a research program on genetic factors invol- (Garcia et al., 2004) . Niakhar has been an observatory for population and health studies since 1962. Data about birth, residence or deaths is collected by investigators for all the inhabitants (Chippaux et al., 2001) . Malaria transmission occurs almost exclusively between September and October in this area (Robert et al., 1998) . The verbal autopsy method was developed to determine the reasons of death by post mortem interview of relatives (Etard et al., 2004) . This follow-up was carried out in a cohort of 566 children, from Diohine and Toucar, two villages in the Niakhar area. This research program has been accepted by the ethic committee of the Health Minister of Senegal (N°000526/MS/DERF/DER). From July 2002, parents were instructed to conduct to the dispensary any sick child. Furthermore, each of these 566 children was visited twice a week at home by trained Primary Health Agents (PHA) who checked body temperature. In case of axillary temperature greater or equal to 37.5°C or in case of history of fever, the parents were invited to go to the dispensary. During this study, the nurses treated patients according to the national guideline. For presumptive malaria, chloroquine was administered as first-line treatment, sulfadoxine-pyrimethamine (SP) as second-line and quinine as third-line treatment. For each child with fever or history of fever, a thick blood smear was examined and a questionnaire related to clinical signs (axillary temperature, headache, vomiting, anaemia, convulsion or coma) and previous treatment taken was filled out. Microscopy can not be operated in the health centres, and presumptive malaria treatment was given as recommended by WHO (Gomes et al., 1994) . During cross sectional surveys, chloroquinuria assays were performed between September and November 2002, using the Haskins and Mount method (Cot et al., 1991) . A febrile attack (FA) was defined by an axillary temperature greater or equal to 37.5°C or reported history of fever. A malaria attack (MA) was defined by the presence of a FA with a P. falciparum parasite density above 2,500 trophozoites/µl (Rogier et al., 1996) . Two MA within two weeks were not considered as independent. The data was processed using Epi-Info and analysed with STATA version 6. Pearson chi-square test or Fisher exact test were used for categorical variables and Student t test for quantitative variables. For all analyses, the significance level retained was 0.05.
RESULTS
F
rom July to December 2002, 566 children from Diohine (304) and Toucar (262) were followed up. The sex-ratio was 1.2 and the mean age was 9.0 years (two to 15 years old, sd ± 3.4). Among the 566 children, we registered 669 consultations for fever. Children who suffered of at least one FA were significantly younger (p < 0.01) than children who never consulted (8.5 years and 9.9 years respectively). Among the 669 FA, 355 (53.1 %) had a positive parasite density and 227 (33.9 %) were classified as malaria attack. Among the 566 children, 141 (24.9 %) experienced one MA, and 40 (7.1 %) more than one MA. The incidence of MA decreased significantly with age (p < 0.001) from 0.7 MA per child during the study period for children younger than five, to 0.4 for children between six and ten, and 0.25 for children older than ten years. Neurological signs were extremely rare (one case of convulsion, no coma). Vomiting and clinical anaemia were significantly more frequent during MA than FA (p = 0.04) ( Table I ). Between July and December 2002, no death was reported among children from the cohort. During the same period, in the same villages and for the same age group but among children not included in this follow-up (n = 2,148) eight children died including four from malaria and one from meningitis. For the remaining three cases, the cause of death has not been determined. In case of MA, chloroquine was used in 171 cases (75.3 %), but was associated to quinine in 97 (56.7 %) cases. Quinine was prescribed alone in 31 cases, and in association with sulfadoxine-pyrimethamine (SP) in four cases. SP and amodiaquine were prescribed alone VALIN N., DIENG A.B., CHIPPAUX J.P. ET AL. in ten and nine cases respectively. 29 (22.0 %) of the quinine-treated children presented neither vomiting, anaemia, neurological signs (i.e. classical indications), suggesting that quinine was not appropriate in these cases. One child did not receive anti malarial treatment and the treatment was unknown for one case (Table II) . One child attended to dispensary twice in eleven days suggesting a treatment failure. Chloroquinuria assays were performed to estimate the real use of chloroquine and its anarchic use. Taking into account both the date of MA diagnostic's, the date of urine sampling and considering that chloroquine metabolites in urine could be detected during three weeks, urine samplings were analysed for 104 among the 227 MA. Among these 104 children, 26 did not receive any prescription of chloroquine. However, eight (31 %) of them had chloroquine metabolites in urines suggesting self-treatment. Conversely, 29 (37 %) of the 78 children who were supposed to have received chloroquine had no urinal chloroquine metabolites.
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DISCUSSION
M orbidity results concerning during the followup of this cohort are quite similar to previous studies in different areas of Senegal (Trape et al., 1987 (Trape et al., , 1993 . The most interesting results concern the treatment strategy used in this context considering the availability of all drugs at the health facility, and the free access to health centers for the population. Our results show that in spite of the high level of chloroquine resistance reported in this area (Sokhna et al., 1997) , we did not note any return to dispensary in the children who had received this treatment. The only treatment failure occured in one child who received one or two quinine perfusions, as it is the practice. Only one severe malaria attack occurred, and no death has been reported. Our study suggests that early diagnosis and treatment of uncomplicated malaria can reduce severe malaria-associated morbidity and mortality, as already showed by a study carried out in Vietnam (Giao et al., 2005) . In the same perspective, several others studies in Africa pointed out the fact that easy health access is an interesting tool to reduce malaria morbidity (Hill et al., 2000 in The Gambia; Sirima et al., 2003 in Burkina Faso) . However, our study differs strongly from these two previous studies by the fact that treatments were not controlled. This study also shows that quinine was often prescribed without proper indication. The results of urine assays suggest the reality of self-treatment and the frequent lack of compliance to the treatment, as reported in others studies (Abuya et al., 2005; Olaogun et al., 2005) . These results have been communicated to the health authorities to help them improve the training of the medical staff in dispensaries and to try to reduce these treatment misuses. Among strategies to reduce malaria burden, treatment guidelines changes were proposed, justified by the increasing of chloroquine resistance. SP and amodiaquine combination has been the official recommendation in Senegal since August 2003. Taking account the therapeutic anarchy recorded within our cohort, this policy change would probably be difficult to get applied, and should be strongly associated with the training of health workers and the population. However, we should not neglect the role of the easier and the earlier access to health facilities as an important tool for disease control.
